Supplementary Figure 1: Lipid accumulation in hepatocytes but absence of liver tumor development in mice injected with the PIK3CAH1047R plasmid. (A) Macroscopic appearance of a PIK3CAH1047-injected liver showing the absence of gross alterations. (B) Microscopically, at lower magnification, numerous clear-cell hepatocytes around the hepatic veins characterize the liver parenchyma of PIK3CAH1047R mice 40 weeks post hydrodynamic injection, as assessed by hematoxylin and eosin staining. (C) At higher magnification, these hepatocytes show an enlarged cytoplasm due to increased lipid storage. Original magnification: 40X in B; 200X in C. Supplementary Figure 2: Summary of the immunohistochemical patterns detected in the lesions of PIK3CA/Yap mice 12 weeks post hydrodynamic injection. HE staining shows the presence of numerous neoplastic lesions with hepatocellular and/or cholangiocellular features occupying the vast majority of the liver parenchyma at this time point. Limited, residual areas of normal liver are present in PIK3CA/Yap livers (one of these areas is indicated by the asterisk). Of note, hepatocellular lesions display glycogen accumulation (as indicated by the positiveness to PAS staining), whereas cholangiocellular lesions are PAS negative. At the immunohistochemical level, these tumors are homogeneously immunoreactive for HA-tagged PIK3CAH1047R (HA) and Flag-tagged Yap (Flag), underlying their origin from doublytransfected cells. As expected, CK19 immunolabeling was detected only in the cholangiocellular fraction of the lesions. Importantly, levels of the lipogenic proteins acetyl-CoA carboxylase (ACAC) and fatty acid synthase (FASN) were elevated only in hepatocellular lesions, whereas the mTORC2 surrogate marker, phosphorylated N-Myc downregulated gene 1 (p-NDRG1), and phosphorylated/activated extracellular activated kinase 1/2 (p-ERK1/2) proteins were strongly induced only in cholangiocellular lesions. In addition, immunoreactivity for SOX9 (a marker of Notch cascade activation) was evident both in the hepatocellular and cholangiocellular component. Of note, the area of normal liver does not show immunoreactivity for the investigated proteins, besides a very weak staining for ACAC. In the same area, positive immunolabeling for CK19 is limited to normal biliary epithelial cells. Serial sections are shown as an example in the present figure. Original magnification: 40X. Abbreviation: HE, hematoxylin and eosin staining. A more detailed description of the lesions developed in PIK3CA/Yap mice and their immunohistochemical pattern is reported in Figure 1-4 and Supplementary Table 2. 
: Different staining patterns for mTOR targets and ERK proteins in hepatocellular and cholangiocellular components of mixed tumors developed in PIK3CA/Yap mice. While lipogenic proteins (FASN and ACAC) showed immunolabeling almost exclusively in tumor cells with hepatocellular differentiation, immunoreactivity for phosphorylated NDRG1 (p-NDRG1; a surrogate marker of mTORC2 activation) and phosphorylated/activated ERK1/2 (p-ERK1/2) proteins characterize the cholangiocellular part of the tumor. Magnification: 100X. Figure 4 : Summary of the immunohistochemical patterns detected in the livers of mice injected with the empty vector 12 weeks post hydrodynamic injection. HE staining shows the absence of morphological alterations in the livers of these mice. At the immunohistochemical level, immunolabeling for HA-tag, Flag-tag, acetyl-coA carboxylase (ACAC), fatty acid synthase (FASN), phosphorylated/activated ribosomal protein S6 (p-RPS6), phosphorylated N-Myc downregulated gene 1 (p-NDRG1), phosphorylated/activated extracellular activated kinase 1/2 (p-ERK1/2), and SOX9 proteins is very weak or absent. As expected, positive immunoreactivity for CK19 is limited to normal biliary epithelial cells (indicated by an arrow). Serial sections are shown as an example in the present figure. Equivalent results were obtained in wild-type, not injected livers (not shown). Original magnification: 200X for CK19; 100X for all the other proteins tested. Abbreviation: HE, hematoxylin and eosin staining. 
Supplementary
The intensity of immunostaining was defined semi-quantitatively with a scale from "-" to "+++" (-, negative; +, weak; ++, moderate; +++, strong). The asterisks (*) indicates that CK19 immunoreactivity is limited to normal biliary epithelial cells in wild-type livers, livers injected with empty vector, and hepatocellular lesions from PIK3CA/Yap mice. 

